Obesity and overweight among school children are emerging as an important public health problem in India. [1, 2] These problems showed rapid increase, especially in cities and among affluent youth. [3, 4] Obesity in children and adolescents leads to health consequences among them and also increases risk of obesity in adulthood. [1] Different studies conducted during last decade in India reported prevalence of obesity in range of 2.9%-14.3%, [1] [2] [3] and of overweight in range of 1.5%-24.0%. [1] [2] [3] 5] These studies were conducted at different times in India, using different standards with different cutoff points to assess the prevalence of obesity and overweight. The different standards used in these studies included WHO 2007 references, Centre for Disease Control growth charts, International Obesity Task Force (IOTF) references, and Indian Association of Pediatrics (IAP) 2007 reference. Insufficient data are available related to the prevalence of obesity and overweight among school children and adolescents in Gujarat, in context of different growth standards available. Considering this, the present study was conducted to estimate the prevalence of obesity and overweight and compare it using the different standards among affluent school students aged 8-18 years from Rajkot city, Gujarat.
1183 boys and 313 girls studying in these standards. Ethical clearance was taken from the Institutional Ethical Committee to conduct the study.
The study was conducted from January 2015 to April 2015. A team of three members was formed to collect the data and prior training was given to record anthropometric data. The team members remained same throughout the study period. The school authorities were informed prior for the visit of study team with date schedules for different standards. The message was given by school authorities to children to remain present on the day of study team visit. Those children remained present on days of visit of schools and given informed consent to participate were included in the study. One more visit was made to include the students absent during first visit. Those students remained absent during both visits were excluded from the study.
The anthropometric data such as height and weight measurements were made and recorded. The students removed their shoes and any other heavy items before measurement. Weight was measured using a digital scale and the scale was calibrated daily against standard weight. Height was measured using a standardized stadiometer. The weight was recorded to the nearest 0.1 kg and height to the nearest 0.1 cm.
Body mass index (BMI) was used to classify the study participants into obesity and overweight. The BMI was calculated using standard formula of weight in kg/height in squared meter. The participants were classified using age-and gender-specific cutoff points. Three different standards were used to classify them, (1) IAP -revised 2015 growth charts for height, weight, and BMI for 5-18 years old Indian children, [6] (2) WHO 2007 growth reference for 5-19 years, [7] and (3) IOTF reference for 2-18 years. [8] The children were grouped into different age groups such as 8-9 (childhood), 10-12 (early adolescence), 13-15 (mid-adolescence), and 16-18 (late adolescence). The age groups were categorized by the WHO considering the sexual and reproductive health of younger adolescents. [9] The data were entered and analyzed using the statistical software Epi Info (Version 3.5.1), Center for Disease Control and Prevention, Atlanta, USA. [10] Chi-square test used to test difference in proportion of obesity and overweight. Kappa's statistics was used to compare the prevalence among different standards.
A total of 1496 students aged 8-18 years were present on days of visit to schools from 3 rd to 12 th standards and participated in the study including 1183 (79.1%) boys and 313 (20.9%) girls. The children were grouped into different age groups to calculate the different prevalence based on their BMI [ Table 1 ]. Prevalence of obesity was reported 14% by IAP standards, 11.1% by WHO standards, and 5.1% by IOTF standards. Overweight children prevalence was reported more (19.1%) with IAP standards, followed by 15.8% with IOTF standards and 15.3% by WHO standards. Obesity prevalence for boys was reported 16.2% by IAP standards, 12.8% by WHO standards, and 5.8% by IOTF standards. Overweight prevalence by IAP standards was 19.2%, followed by IOTF (17.2%) and WHO (16.9%) standards. The prevalence of obesity among girls found low for all three standards (5.5% -IAP, 4.5% -WHO, 2.6% -IOTF). More overweight girls found with IAP standards (16.9%).
Weight status wise distribution of obesity, overweight, and normal weight was compared among the entire three standards used [ Table 2 ]. The Kappa agreement between IAP 2015 and IOTF standards found 0.54, between WHO 2007 and IOTF standards was 0.58, and between IAP 2015 and WHO 2007 standards was 0.66 considering the above four weight status. The agreement becomes better when considered two combined categories of obesity/overweight versus normal weight/ underweight among all the comparisons.
Obesity is perhaps the most prevalent form of malnutrition. As per recent Indian IAP 2015 standards, [6] the prevalence of obesity was reported to be 14% and of overweight 19.1%. The prevalence rates of overweight and obesity as per IAP 2015 standards were higher than WHO 2007 and IOTF standards. The prevalence of obesity measured by IOTF standards was very lower than IAP and WHO standards, indicating that IOTF standards underestimate the obesity among school children and adolescents in India, for both sexes. Similar findings observed by different studies from India in recent years. [2, 4, 5] In contrast, the IAP 2015 and WHO 2007 standards were very similar in classifying the obesity. A study from New Delhi also reported similar observations in their study among school-aged youth. [4] The differences in prevalence occur because of different study population and cutoff points used to define the BMI status for overweight and obesity as reported by various studies. [2, 5] The prevalence of overweight and obesity reported in the present study is higher than different studies conducted in different parts of India. [1] [2] [3] [4] [5] As such the school children and adolescents selected in this study belong to very well to do affluent families, their lifestyle, and diet habits probably affect their nutritional status and make them more vulnerable to overweight and obesity considering their BMI status. The higher prevalence of overweight in the present study indicates more children will become obese while they become adult indicating rise in number of obesity in coming decades. Similar observations were reported by study from West Bengal, India. [5] High prevalence of obesity and overweight was reported among boys than girls in the present study. A study has reported obesity as per IOTF standards more among girls than boys. [2] In contrast, the present study reported more obese boys compare to girls like previous study. [3] Similarly, high prevalence of overweight boys was reported than girls in present study with all three standards while other study reported high prevalence among girls. [5] A moderate agreement (κ = 0.54) [11] was observed among IAP 2015 and IOTF standards when compared for obesity, There were few limitations of the present study such as (1) only urban schools were selected; (2) only four schools were selected; (3) no government school was selected; (4) age group of 8-18 years was covered instead of 5-18 years; and (5) enrolment of girl participants was less than boys. Further studies involving larger sample size, urban and rural schools, enquiring about diet pattern and eating habits, involving all socioeconomic class children, age group of 5-18 years will help detect more accurate prevalence of overweight and obesity among the school children and adolescents with different cutoff points and different growth standards. High prevalence of obesity and overweight was reported with IAP 2015 standards and WHO 2007 standards considering the BMI of affluent school students in the age group of 8-18 years in Rajkot. There was an underestimation of obesity with IOTF standards.
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